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Bacterial plasmid, pET15b , containing the AOX 
gene was inserted into FN102 E.coli cells. Agar 
plates were streaked and incubated. 
Objective
In this project, a heam-deficient strain, FN102, of 
Escherichia coli is used in order to determine if 
oxygen production was due only to the AOX. 
Using E.coli as a model, the mutation Cys-172  
was inserted using site-directed mutagenesis to 
determine the structure function relationship. 
Cys 172 is known to be a well conserved
Using a formulated excel spreadsheet, the protein estimation was determined to be 39.9 
mg/mL. The overall amount of protein for the entire sample was estimated to be 163. 63 
mg/mL. The spreadsheet also calculated the specific activity to be 328.00. The protein 
estimation for the WT was 28.9 mg/mL and was obtained from one of the post-graduates 
working in the lab. 
Introduction
The alternative oxidase is an integral membrane protein 
found in plants, protists, some fungi, pathogenic 
organisms, and several other organisms. AOX acts as an 
lt ti th i th l t t t h i Thi
The transformed cells were grown in 5 liter quantities 
allowing the AOX gene to be expressed. Cells were 
harvested to extract membrane samples. 
Using a Clark-type electrode, oxygen consumption  
rate was recorded. 
-         
cysteine residue that alters the AOX’s affinity for 
oxygen (Crichton, 2005). 1     2      3     4     5     6     7   
76 kD
38 kD
1 and 2-Mutant C172A
3-Wild Type
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Figure 2: The western blot 
showed that the AOX was 
properly inserted into the 
plasmid based on the literature 
value for the alternative oxidase. 
It also shows that AOX exist asa erna ve pa way n e e ec ron ranspor  c a n. s 
type of pathway is found in Sauromatum guttatum as 
well as trypanosoma brucei (Albury, 2002). The wild 
type for this  project was taken from S. guttatum. In the 
electron transport chain, the flow of electrons leads to the 
synthesis of ATP in the mitochondira. Overall, the 
electron transport chain consists of four membrane 
bound complexes, an ATP synthase pump, coenzymes, 
and cytochromes (Figure 1).    
Conclusion
Through site-directed mutagenisis, we determine the structure function relationship of 
the plant alternative oxidase by expressing AOX in a heme-deficient strain of E. coli.
The amount of protein in a given membrane sample 
was obtained using Pierce BCA protein assay kit.
SDS-PAGE/Western Transfer was performed in order 
to confirm that AOX was properly expressed in the 
E.coli. 
       
a dimer at 76 kD.
Fig. 1: The structure of the electron transport chain 
showing the placement of AOX. 
             
By using additives such as 5-aminolevulinic acid (ALA) and other antibiotics, the 
E.coli was able to override death. Once the ALA was washed away oxidase was used 
to allow E. coli to survive. This proved that oxygen consumption was based solely on 
AOX. In comparing the WT to C172, the mutant decreased the overall oxygen 
consumption meaning it has less affinity for oxygen. This report proved that E. coli can 
be used and yield similar results as in the published literature (Kido, 2010). 
Summary of Results
1. The alternative oxidase was properly inserted and expressed. 
Through growth and harvest several cell samples were obtained. 
2. The WT AOX was also expressed in order for comparison 
purposes. 
3. Mutant C172 lowers the alternative oxidase’s ability to reduce 
d th i ATPAOX is found between complex II and III as seen 
in Figure 1. In this respiratory process energy is 
produced as electrons are transferred down the chain. 
Complex I and II transfer electrons to ubiquinone, which 
acts as an electron carrier. Ubiquinone then passes these 
electrons to complex III, which then passes them along 
to cytochrome c (Lehninger, 2005). In the alternative 
respiratory pathway, electrons are carried from 
ubiquinone to the AOX, bypassing complexes III and IV 
and cyctochrome c. This alternative pathway is a one-
oxygen an  syn es ze .  
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